Background: Allocation of inevitably limited financial resources for health care requires assessment of an intervention's effectiveness.
Introduction
The allocation of inevitably limited financial resources for health care and the evaluation of alternative treatments and interventions require assessment of the effects of treatments and interventions on health. According to the World Health Organization's (WHO's) definition of health, "Health is a state of complete positive physical, mental, and social well-being and not merely the absence of disease or infirmity" [1] . This definition was adopted at the International Health Conference held in New York in 1946 and signed on July 22, 1946 , by the representatives of 61 states [2] and has not been amended since. The effectiveness of health interventions is often measured in terms of qualityadjusted life-years (QALYs) [3] . QALYs combine the quality and quantity of life into a one-dimensional outcome. QALYs are, however, currently derived from health measures that focus primarily on physical and mental functioning and not so much on social well-being [4] . As a consequence, existing scales and corresponding QALYs may not provide a comprehensive picture of the effectiveness of an intervention for a patient's health as defined by the WHO. The overarching purpose of the present research was to design a new utility measure that better fits WHO's definition and that may serve as a basis for economic appraisal of health interventions. More specifically, we identified the core dimensions of health as defined by the WHO, that is, "a state of complete positive physical, mental and social well-being."
The Need for a More Comprehensive Outcome Assessment in Health Economics
In line with the WHO definition of health, a recent Delphi consensus procedure among five stakeholder groups (i.e., patients, family of patients, clinicians, scientists, and general public) showed that economic evaluations of health care interventions need to put more emphasis on mental and social dimensions [5] . Currently, QALYs are typically calculated on the basis of various health-related quality-of-life (QOL) measures, such as the EuroQol five-dimensional questionnaire (EQ-5D), the Health Utility Index (HUI), and the Short Form-Six Dimensions derived from Short-Form 36 Health Survey (SF-6D) [6] . Such measures provide scores on a predefined set of domains relevant to the QOL, such as mobility and pain. Nevertheless, an increasingly common critique is that these measures do not capture all the domains relevant to the QOL but capture only limitations in functioning [4, 7] . For example, the EQ-5D domains are mobility, self-care, usual activities, pain/discomfort, and anxiety/depression, and sometimes a cognitive dimension is added. QALYs based on these EQ-5D domains miss some important aspects of the QOL. For example, although one may argue that domain 3 of the EQ-5D (usual activities) does seem to tap into social well-being, social well-being is not confined to only activities, but also entails aspects such as relationship quality and social support. Moreover, although domain 5 of the EQ-5D (anxiety/depression) taps into affective aspects of mental well-being, it is restricted to negative affect and does not take into account positive feelings such as happiness, satisfaction, confidence, and self-efficacy. Importantly, these positive affective states are not always inversely correlated to negative feelings, such as anxiety and depression, but can coexist and also exist independently [8] .
Furthermore, current measures of health-related QOL focus mainly on determining the physical effects of treatments, which are mainly obtained with cure-related treatments. Therefore, these measurements do not optimally detect important effects of health interventions in other medical contexts such as end-of-life care [9, 10] , older people [11, 12] , mental care [13] , public health [14] , informal care [15, 16] , and in vitro fertilization [17] . To better gauge the effectiveness of health interventions, measures need to go beyond what is measurable by currently available health-related QOL assessment instruments.
For a comprehensive picture of the assessment of the effectiveness of health interventions on health, multiple terms that are used in the literature are relevant. In health economics, the QOL is a common term. Subjective well-being is a key concept in psychology, with an explicit focus on the mental and social domains of well-being, the two pillars of the WHO definition of health that seem to be under-represented in the currently available health utility measures [5] . Building on the traditional and relatively narrow way in which the QOL is conceptualized and measured in health economics, our aim was to enrich this approach by incorporating a broader perspective on the QOL, for which we will use the term health-related subjective well-being (HR-SWB). More specifically, in this article we focus on identifying the core dimensions of HR-SWB.
Identifying the core dimensions of HR-SWB is an essential step in the process of developing a new, more comprehensive outcome measure for effectiveness assessment of health care interventions suitable in all health care contexts. To have a good understanding of what stakeholders perceive as important for HR-SWB, we recently ran the aforementioned Delphi procedure. Building on the Delphi-based set of 21 domains of HR-SWB, our main objective in the research presented in this article was to investigate whether the variation on these domains can be summarized by means of a limited number of underlying HR-SWB factors. This way, we aimed to identify the core dimensions of HR-SWB. Importantly, such a set of core dimensions of HR-SWB can serve as a basis for a new, more comprehensive outcome measure, and hence contribute to improving the assessment of the effectiveness of health care interventions.
Methods

Overview
First, we constructed, pilot-tested, and adapted a draft questionnaire on the basis of the outcomes of our recent Delphi procedure [5] . We then assessed the dimensionality of the concept questionnaire and examined whether the information from the domains could be summarized using a limited number of factors. We finally determined the construct validity of the dimensions identified using the most frequently used generic health-related QOL utility measures and questions of QOL, well-being, and happiness (e.g., the EQ-5D and the Satisfaction with Life Scale [SWLS]). These dimensions can serve as a basis for a new, more comprehensive outcome measure.
Draft Questionnaire Construction
For each of the 21 Delphi-based selected domains (see Appendix A in Supplemental Materials found at http://dx.doi.org/10.1016/j.jval. 2015.11.010), we formulated three questions on an average. We used multiple questions to allow for selecting those questions that best capture the meaning of each specific domain (e.g., by looking at the correlations with preselected existing scales). For the domain "self-esteem," we chose to include one question because there was abundant evidence concerning the concrete operationalization of this construct; it is common practice to include one specific question [18] . The domains that covered participants' satisfaction with daily activities, balance between obligations and leisure, and life roles were such concrete domains that we believed that it was not necessary to include multiple questions either. For the domain "autonomy," we included four questions because this was a broad concept that included many aspects [19] . Two pairs of domains resulted in almost identical questions. Therefore, we chose to combine these domains: "being able to perform activities of daily living" and "independence," and "purpose in life" and "meaningfulness."
To keep uniformity, we chose to construct the questions in such a way that all could be answered using the same answering options. That is, all the questions were phrased as statements and respondents could indicate to what extent they agreed with these statements. We used a five-point Likert scale: 1, totally not; 2, a little; 3, to a moderate extent; 4, largely; and 5, totally. There is no consensus in the scientific literature on the choice of the number of answering options (e.g., choice between five-point and seven-point scale or choice between even or uneven numbers). There is also no consensus on the types of labels that should preferably be used (i.e., frequency indications or severity indications) [20] . We chose to use a five-point scale because we believed this would give participants enough variety, but not too much. The labels we chose indicated the extent/severity of things, which enabled respondents to express whether they were hindered in reaching the best level of HR-SWB. These labels are commonly used in QOL questionnaires.
The Delphi procedure showed that some of the physical domains ("vitality," "mobility") that are part of commonly used generic health-related QOL utility measures such as the EQ-5D and the SF-6D were perceived as relatively unimportant by stakeholders. We decided to also include questions based on the domains of the EQ-5D and the SF-6D that were not among our Delphi-based selection of HR-SWB domains, because the EQ-5D and the SF-6D are the most frequently used generic healthrelated QOL utility measures [6, 21] . The final draft questionnaire consisted of 56 questions, covering the Delphi-based selection of domains and the added domains from the EQ-5D and the SF-6D (see Table 1 ). Being able to perform activities of daily living that are important to you/Independence 1
In the past week I was able to perform the daily activities that are important to me (think about physical care, household chores, work, study, and leisure). 2 In the past week I was able to take care of myself (think about things like eating, dressing, and washing). 3 In the past week I was able to independently perform the daily activities that are important to me. This means that I was not depending on other people to perform my daily activities, such as physical care, household chores, work, study, and leisure. Mobility 4
In the past week I was able to move around indoors. 5
In the past week I was able to move around outdoors (think about walking and possibilities to use transport like a wheelchair, bicycle, car, and train). 6 In the past week I had trouble walking. Vitality 7
In the past week I felt fit and energetic. 8
In the past week I had sleeping problems. 9
In the past week I had sufficient energy to do the things I find important. Positive emotions 10
In the past week I felt satisfied. 11
In the past week I felt joyful. 12 In Pretest of the Draft Questionnaire
Ten participants (seven women and three men; mean age 44 Ϯ 10 years; recruited by means of an online call on Web sites of regional newspapers and on the Web site of a University Medical Center) pretested our draft questionnaire in a face-to-face interview with a researcher who was well informed about the way the questionnaire items were constructed. Six participants indicated being patients (i.e., people who had, at the moment of recruitment or in the previous year, an acute/chronic physical or mental disease, were terminally ill, or underwent fertility treatment), and four participants indicated not belonging to the group of patients. Participants were each offered €10 for participating in the pretest. We used the "think aloud" technique [22, 23] . Participants were asked to read all the questions aloud and to tell the researcher about all the thoughts that came to their mind. They were asked to signal all things they perceived to be unclear. Participants also indicated the ease of using the aforementioned five-point Likert scale. All participant comments concerned the general introduction of the questionnaire and the wording of the questions. None of the participants indicated having any problems with the answering scale, and neither with the number of answering options nor with the content of the labels. We acted upon all the suggestions and altered the general introduction and the wording of the items. Table 1 gives an overview of the domains and constituent items of our questionnaire after the pretest. We will refer to this questionnaire as the HR-SWB questionnaire.
Validation Scales
To determine how well the dimensions identified in the present study are able to comprehensively capture different facets of HR-SWB, we included nine validated questionnaires that also measured aspects of HR-SWB: the three-level EQ-5D [24] , ICEpop CAPability measure for Older people (ICECAP-O) [25] , World Health Organisation Quality of Life (WHOQOL_BREF) [26, 27] , Mental Health Continuum-Short Form (MHC-SF) [28] , Flourishing Scale [29] , Scale of Positive and Negative Experience (SPANE) [29] , SWLS [30] , a single-item 10-point Likert scale for life satisfaction (i.e., "Taking all together, how satisfied or unsatisfied are you nowadays with your life as a whole?") [31, 32] , and a visual analog scale for happiness. This scale recorded the respondents' self-rated happiness in the past week, with end points labeled "perfectly happy" and "completely unhappy." The visual analogue scale was posed directly after the HR-SWB questionnaire. The remaining validation scales were presented to the participants in a random order. Respondents were instructed that the questionnaire consisted of several scales on the QOL and well-being and that consequently some questions were almost identical. The beginning of each new questionnaire was clearly indicated.
Demographic Questions
After completing the HR-SWB questionnaire and the validation scales, participants were asked to answer some demographic questions and questions about their mental and physical health.
Participants
A group of 1143 participants (56.6% women; mean age 47.43 Ϯ 12.53 years; education levels: low ¼ 30.6%, medium ¼ 43.6%, high ¼ 25.8%) completed the questionnaire that we developed and the additional existing QOL, well-being, and happiness measures. The sample's demographic characteristics were fairly similar to that of the Dutch population (50.5% women; mean age of people older than 18 years: 48.88 Ϯ 18.48 years; education levels: low ¼ 33.7%, medium ¼ 39.0%, high ¼ 27.4%). In general, the proportion of people with chronic diseases was higher than that in the general Dutch population, but people with migraine, anxiousness, and Parkinson disease were somewhat under-represented (for the exact numbers, see Appendix B in Supplemental Materials found at http://dx.doi. org/10.1016/j.jval.2015.11.010). Participants were recruited by a market research agency, and they received points in exchange for their participation (after they had earned a certain minimum number of points by completing online studies, they were given a gift coupon) or by means of online calls and calls in local Dutch newspapers (N ¼ 108). They could win one of five gift coupons of €20. All the participants completed the questionnaire online. Participants were allowed to complete the questionnaire with breaks.
Dimensionality Analysis
To examine the dimensionality of the data collected with the HR-SWB questionnaire, we fitted a series of factor models to the matrix of polychoric correlations. Polychoric correlations may Table 1 continued. 45 I am satisfied with the little things in life. 46 I enjoy all the little things in life. Good social contacts 47 I experience sufficient support of others. 48
I have warm and trusting relations with others. 49 I feel lonely. Satisfaction with the balance between obligations and leisure 50 I am satisfied with the balance between my obligations/tasks and leisure time (think about the balance between hobbies andwork). Domains based on the EQ-5D and the SF-6D 51
In the past week I experienced bodily pain or other physical complaints. 52
In the past week I was bothered by emotional problems (such as feeling anxious or depressed). 53
In the past week I found it difficult to do my daily work because of my physical health (both at home and away from home). 54
In the past week my personal or emotional problems limited my daily activities. 55
In the past week my physical health limited my usual physical activities (such as walking or climbing stairs). 56
In the past week my physical health or emotional problems limited my usual social activities (such as visiting family and friends). be better suited than Pearson correlations for analyzing the dimensionality of Likert scale items because the responses should be treated as ordinal data [33] . We started with a onefactor model and then added one factor at a time. In each step, all the items were allowed to load on all the factors in the model, meaning that no a priori restrictions were imposed on the factorial structure. Factors were added until a model was found that 1) showed adequate fit in terms of the Bentler's Comparative Fit Index/Tucker-Lewis Index (CFI/TLI 4 0.98), the root mean square error of approximation (RMSEA o 0.08), and the standardized root mean square residual (SRMR o 0.08); 2) explained a reasonable amount of variance (i.e., at least 50%); and 3) had an interpretable simple structure (i.e., each factor has a clear pattern of large and small factor loadings, and each item loads strongly on only one factor). In addition, we used parallel analysis [34] to determine the ideal number of factors. In parallel analysis, factors are retained if they are able to explain a larger amount of variance than would be expected by chance alone. All the analyses were done with MPLUS5.0 [35] using weighted leastsquares estimation and the psych package in the R v3.2 statistical programming language [36, 37] .
Validation with Other QOL Measures
To clarify the meaning of the QOL dimensions extracted from the factor analyses, we examined the association between the dimensions that emerged from our dimensionality analysis (exploratory factor analysis [EFA]) and the domain scores from the validation scales. These associations showed the extent to which the existing QOL scales reflected the extracted dimensions that underlay our HR-SWB questionnaire and thus the domains identified by the stakeholders from the Delphi procedure.
To examine the association between the latent factors in the HR-SWB factors and the validation measures, we fitted a series of confirmatory factor models. A confirmatory factor analysis tests whether a data set can be adequately described by a specific factor analytic model. The point of departure was the factor model that was found in the EFA (see Table 3 ), but with all loadings smaller than 0.3 fixed to zero. This confirmatory factor model expressed the factorial structure in the EFA. This was the basic model in our validation analysis and will be referred to as the HR-SWB model. Because most items loaded on one dimension only, the basic model had a factorial composition that was close to a simple structure. Then, for each validation measure, we fitted a confirmatory model that was composed of the HR-SWB model and the validation measure, where the domain score(s) for that validation measure could load on all factors. The standardized loadings for the validation measure showed how the validation measure fitted the HR-SWB factor model, and to what extent the factors from the HR-SWB model overlapped with the validation measures.
Results
Dimensionality Analysis
First, several tests showed that the data were well factorable. Inspection of the matrix of Pearson correlations showed that, except for one item, all the items had a correlation of at least 0.4 with at least one of the other items. The exception was item 20, "I tend to be influenced by people with a strong opinion," for which the maximum correlation was 0.29. The Kaiser-Meyer-Olkin measure of sampling adequacy was high (0.978), the Bartlett test for sphericity was significant, χ 2 (1540) ¼ 41703.05, P o 0.001, and the item-specific measures of sampling adequacy were all higher than 0.91. Finally, the item communalities were above 0.3, except for item 20 (which had a communality of 0.275).
Second, several indices, the parallel analysis, and the inspection of factor loadings showed that a model with five factors best describes the data. A comparison of the fit indices, eigenvalues, and explained variances across the seven models (see Table 2 ) showed that the one-factor model clearly explains a substantial amount of variance (45.1%). Increasing the number of factors resulted in a substantial increase in explained variance and improved model fit. The fit indices first reached acceptable levels in the model with four factors (CFI ¼ 0.988, TLI ¼ 0.986, RMSEA ¼ 0.078, and SRMR ¼ 0.033). The fifth, sixth, and seventh added factor had eigenvalues larger than 1 (explaining 2.5%, 2.1%, and 1.7% more variance, respectively), and so these models were also considered. A parallel analysis (using 100 samples) suggested retaining either five components (in principal-components analysis) or seven factors (in principal axis factoring). There is no consensus as to whether components (principal-components analysis) or factors (principal axis factoring, communalities estimated with the first factor) should be used for factor extraction [38] . As the previous analyses pointed to a four-to sevenfactor model, we inspected their factor loadings and selected the model with the fewest factors but with the best interpretable factor solution. In particular, we selected the factor model in which the number and the size of cross-loadings were the smallest (i.e., a solution that is closest to a simple structure) and in which there were at least three items for each factor that loaded on that factor and which had no cross-loadings on the other factors. According to these criteria, the five-factor model yielded the best interpretable factors, and therefore this solution was used in further analyses ( Table 3) .
The final five-factor model explained 64.1% of the total variance. Correlations between the factors ranged from 0.193 (F1 to F5) to 0.589 (F4 to F5; see Table 4 ), and so the factors are sufficiently distinct. Table 3 presents the standardized loadings. The factors can be labeled as physical independence (e.g., "my health limited my usual physical activities"), positive affect/happiness (e.g., "In the past week I felt joyful"), negative affect/feeling lost Notes. Only standardized factor loadings larger than 0.3 are tabulated. For items that load strongly on only one factor, loadings greater than 0.4 in absolute value are printed in boldface. F1 ¼ physical independence; F2 ¼ positive affect/happiness; F3 ¼ negative affect/feeling lost and lonely; F4 ¼ autonomy; F5 ¼ personal growth. All negatively framed items were recoded so that higher scores reflect better well-being. EQ-5D, EuroQol five-dimensional questionnaire; SF-6D, six-dimensional health state short form (derived from short-form 36 health survey). and lonely (e.g., "I feel lonely"), autonomy (e.g., "I live my life my own way"), and personal growth (e.g., "For me, life has been a continuous process of learning, changing, and growth").
Validation with Other QOL Measures
The five-factor model was fairly strongly related to our validation scales and can explain a substantial amount of variance in these scales. Table 5 presents how well validation scales loaded on each of the factors that were extracted using the EFA. The first factor was most strongly related to the physical subscale of the WHOQOL and to the mobility, self-care, usual activities, pain, and utility scores of the EQ-5D. The second factor was mostly related to emotional and psychological well-being on the MHC-SF, and positive experiences in the last 4 weeks on the SPANE. The third factor was very strongly related to the social and psychological subscales of the WHOQOL and to many other subscales such as the SWLS and the Flourishing Scale. The fourth factor had a moderately strong relation with psychological and emotional well-being on the MHC-SF and with the pain/discomfort score of the EQ-5D, but did not relate strongly to other scales. Finally, the fifth factor was moderately strongly associated with psychological and social well-being on the MHC-SF. Overall, the factors explained between 44% and 75% of the variance in the validation scales ( Table 5 , rightmost column). Together, the factors can explain about 45% of the variance for the EQ-5D Dutch tariff score.
Discussion
On the basis of the dimensionality analyses in a large sample, the present study identified five core domains of HR-SWB: physical independence, positive affect/happiness, negative affect/feeling lost and lonely, autonomy, and personal growth. These core domains partially overlapped with domains from the commonly used health-related QOL measures, but also diverged from these. To measure well-being comprehensively, (cost-)effectiveness analyses need to take into account these other dimensions (such as positive affect/happiness, autonomy, and personal growth) as well.
For validation purposes, we investigated associations of the identified core dimensions of HR-SWB with related, existing measures. Results show that overall there is a reasonable overlap of the newly identified core dimensions of HR-SWB with the validation scales, but the identified core dimensions of HR-SWB also seem to reflect other aspects of well-being. In other words, convergent validation is high, but the existing QOL measures do not indeed seem to fully capture the Delphi-based identified core dimensions of HR-SWB. That is, to comprehensively measure HR-SWB as it is perceived by stakeholder groups (patients, family of patients, clinicians, scientists, and the general public), these validation results underscore that measures need to go beyond healthrelated QOL and include other, that is, mental and social, domains. One limitation of the present study is that we did not rely on a patient sample but on a general sample of the Dutch population. Nevertheless, even though the future use of the HR-SWB-5D will mainly be in patient populations, we do not believe this would be problematic because most chronic diseases were well represented in our sample (see Appendix B in Supplemental Materials). Moreover, we were interested in our scale's factor structure and correlations between our scale and other validated scales. Finally, the present study was based on a sample of the general Dutch population because we aimed to create a generally applicable measure of subjective well-being.
Future research must build on the current findings to construct a new scale, the HR-SWB-5D (five domains), by specifying one or two questions for each of the five core dimensions. Subsequently, the reliability, validity, and responsiveness of the new scale have to be assessed. To be useful as an instrument for cost-effectiveness studies in health economics, it is necessary to derive a utility score (a so-called tariff) for each possible health state of the HR-SWB-5D on a scale ranging from 0 to 1, generally defined as death and perfect health, respectively [39] [40] [41] [42] . We argue that these efforts would improve the validity of economic evaluations, and, in the long run, enable allocation of inevitably limited financial resources for health care interventions to be better aligned with stakeholders' perceptions of intervention effectiveness.
Our intention was that the HR-SWB-5D would be able to also detect important effects of health interventions in situations that are more care-related than cure-related. Scrutinizing diseasespecific questionnaires in care situations, such as end-of-life care, informal care, in vitro fertilization, and chronic diseases, shows that a considerable number of these questions are related to mental and social domains: control of life, pride and selfrespect, meaningful and valuable life (Quality of dying and death questionnaire [43] , Quality Care Questionnaire-End of Life [44] ), life goal, jealousy/resentment, hope/despair (FertiQol [45] ), fulfillment, mental health problems, support (CarerQol [15] , Carer Experience Scale [46] ), and relationships with other people, social activities, personal development, and fulfillment (Flanagan Quality of Life Scale [47] ). Future research in which the final HR-SWB-5D will be administered in these care situations should reveal whether the mental and social domains of the HR-SWB-5D are able to reflect the effects of health interventions in care settings.
Conclusions
We identified a set of five key dimensions of HR-SWB to be included in a new, comprehensive measure of HR-SWB that reliably captures these dimensions and fills in the gaps of the existing measures used in economic evaluations. These efforts were intended to stimulate the use of a more comprehensive, standardized methodology in future effectiveness assessments of health care interventions.
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